and fast solar wind speed are responsible for geomagnetic storms, and geomagnetic storms weakly depend on CME velocity.
Introduction
In recent years a number of investigations have been carried out to understand the solar terrestrial relationship and to ascertain factors that are responsible for GMSs, Gopalswamy Due to the effects of Solar flare and CME events, a GMS of longer than average duration may result. The intensity of GMSs is primarily decided by CMEs speed and strength of magnetic field it contains, Gopalswamy N 2006 and Cane H V, Richardson I G and St Cyr O C 2000; whereas, according to Manoharan P K 2006 primary factors determining the geoeffectiveness are : the direction of propagation of CMEs, its speed, size, density and further, orientation and strength of the magnetic field at the near Earth space. Intense GMSs are found to be mainly caused by CMEs by Zhang J, Dere K P, Howard R A and Bothmer V, 1996. The frequency of CMEs vary with sunspot cycle.
CMEs are large scale plasma and magnetic field structures moving away from the Sun into heliosphere (Gopalswamy N, 2002) . CMEs, which appear to surround the occulting disk of the observing coronagraph are known as halo CMEs 
Data Analysis

Results and Discussion
The CME speed listed in the LASCO CME catalog is measured from the height time measurements projected in the sky plane. So all the measured parameters will suffer from projection effects. No attempt has been made to correct the projection effects. The speed of the CMEs varies from few hundred Km/s to 2000 Km/s. The minimum and maximum value of CME velocity is observed to be 104 and 2115 Km/s, respectively nongeoeffective events; whereas, for geoeffective events the minimum and maximum values are 108 and 2465 Km/s, respectively. The mean speed of nongeoeffective events is 468.51 Km/s and that of the geoeffective events is 787 Km/s. The weak dependence between Vcme and the Dst indicates that the initial speed of CME might not be used as the parameter for predicting geomagnetic activity, which is also observed by Zhang J, Dere K P, Howard R A and Bothmer V, 2003 11 .
The minimum and maximum values of SW velocity are observed to be 275 and 640 Km/s, respectively nongeoeffective events; whereas, for geoeffective events the minimum and maximum values are 315 and 990 Km/s, respectively. The mean speed of nongeoeffective events is 396.8 Km/s and that of the geoeffective events is 508.16
Km/s. The Vsw and Dst show a better anti-correlation and thus leading very clearly to the dependence of Dst on Vsw so as to conclude that SW plasma of high speed causes the GMSs of high intensity. Thus, Vsw seems to be an important parameter in determining the nature of GMSs. The angular width is the angular extent between the two edge position angles of the CMEs in the sky plane. The width of the CME varies between 0 0 and 360 0 . The mean width of the nongeoeffective events is 144.2 0 and that of the geoeffective events is 296.45 0 . In geoeffective events 74% are halo CMEs, while in nongeoeffective events only 26% are halo CMEs. Therefore, the geoeffective events are found to be wider than nongeoeffective events.
There exists a weak correlation between CME speed and Dst index for geoeffective events with an anti-correlation coefficient ( R = -0.24 ) as shown in Fig. -1. Further, there exists a weak correlation ( R = 0.21 ) between Dst index and southward magnetic field component [ B Z ] for geoeffective events as shown in Fig. -2 . The weak correlation indicates that the geoeffectiveness weakly depends on CME speed.
The correlation between solar wind speed and Dst index for geoeffective events are shown in Fig. -3 . There exists a good anti-correlation between Dst index and solar wind speed ( R = -0.56 ) . The less scattering in the correlation plot shows that there exists a relationship between them and the geoeffectiveness depends on solar wind speed in the interplanetary medium. The fast solar winds are found to be associated with intense geomagnetic storm.
There exists a good correlation ( R = 0.54 ) between CME speed and solar wind speed for geoeffective events. Thus, the CME speed in the interplanetary medium is affected by the solar wind speed. The fast CMEs are found to have more solar wind speed as shown in Fig. -4. RDVV, Jabalpur The anti-correlation between solar wind speed and Dst index for nongeoeffective events are shown in Fig. -7 . There exists a good correlation between Dst index and solar wind speed (R = -0.38). There exists a weak correlation (R = 0.29) between CME speed and solar wind speed for nongeoeffective events as shown in Fig. -8. Speed of MCs seem to be one of the important parameters responsible for the occurrence of GMSs. There exists a good anti-correlation (R = -0.64) between magnetic cloud velocity and Dst index. Geoeffective MCs generally have high speed. Speed of MCs appear to have greater impact on the minimum value of Dst attained during a GMSs. Furthermore, it has been observed that the MCs are about 47% RH and 53% LH that have occurred.
Furthermore, the effect of CMEs (i.e.; halo as well as partial halo) to cause GMSs of varying nature is investigated. It is found that 53% halo and 47% partial halo CMEs are responsible for GMSs. Thus, it may be deduced that CMEs having Position Angle [PA] greater or equal to 120 0 have higher probability of reaching the Earth than other CMEs of having PA less than 120 0 .
It is observable from here that MCs having a velocity greater than 400 Km/s are mostly responsible for GMSs. Thus, it is deduced that MCs velocity also play an important role in the prediction of GMSs. (i)geoeffective events and (ii) nongeoeffective events . The results of our study are summarized as follow: It may be deduced that CMEs having Position Angle [ PA ] greater or equal to 120 0 have produced geomagnetic storms and CMEs velocity is also a good predictor of geomagnetic storms. The velocity of CMEs has been found to play major role in deciding the strength of GMSs alongwith other parameters like angular width, direction of motion etc. It is expected that ones with more speed leads to more disturbance in magnetosphere, which in turn causes intense GMSs. The CMEs with less speed leads to weak GMSs. Most of the geoeffective CMEs have occurred in western hemisphere. The magnetic clouds having velocity greater than 400 km/s are mostly responsible for GMSs. Magnetic cloud velocity has significant correlation with Dst and it is also one of the important parameter for prediction of the GMSs.
Conclusions
The anti-correlation between CME speed and Dst is weak for geoeffective events (R = -0.24) and weak for nongeoeffective event (R = -0.37) . The anti-correlation between Dst index and solar wind speed is good for geoeffective events (R= -0.56) and weak anti-correlation for nongeoeffective events (R= -0.38) . The correlation between Dst index and southward magnetic field component [Bz] is weak for geoeffective events (R = 0.21) and for nongeoeffective event (R = 0.24) . The correlation between CME speed and solar wind speed is good for geoeffective events ( R = 0.54 ) & is weak for nongeoeffective events (R = 0.29) .
The high speed solar wind plasma may be in the form of CMEs or else, is more likely to cause the intense and super intense GMSs.
The geoeffective events are found to be associated with intense geomagnetic storm with mean Dst index (-128.55 nT). The nongeoeffective events are found to be associated with weak geomagnetic storm with mean Dst index (-23.979 nT). Furthermore, the effect of CMEs ( i.e; halo as well as partial halo ) . There exists a weak correlation between (i) CME speed and Dst index with an anti-correlation coefficient of R = -0.34 (ii) Dst index and southward magnetic field component [ Bz ] with a anti-correlation coefficient of R= -0.4 . There exists a good anti-correlation between (i) Dst index and solar wind speed with a anticorrelation coefficient of R= -0.64.
